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(54) SWASH PLATE TYPE HYDRAULIC ACTUATION 
DEVICE 

(57) Abstract: 

PURPOSE: To simplify and reduce the dimension of a 
supporting structure on the swash plate holder of a 
swash plate, securing the favourable lubrication, by 
interposing a radial bearing member and a thrust bearing 
member between the swash plate and the swash plate 
holder and forming a recessed part for storing the 
lubricating oil on one surface of both the bearing 
members. 

CONSTITUTION: A number of cylinder holes 17 and 28 
are arranged in annular form on the cylinders 16 and 27 
which are supported in turnable manner on a casing 44. 
Plungers 18 and 29 are fitted in slidable manner in the 
cylinder holes 17 and 28, and the edge parts are engaged 
with the front surfaces of the swash plates 19 and 30 
which are supported on the swash plate holders 22 and 
33. In this case, the cylindrical radial bearings 

21 !-21 4 are interposed between the outer peripheries of 
the swash plates 19 and 30 and the swash plate holders 

22 and 33. Further, flat plate shaped thrust bearings 
20-, -20 4 are interposed between the edge surfaces on the 
opposite sides of the cylinders 16 and 27 of the swash 
plates 19 and 30 and the swash plate holders 22 and 33. 



Further, at lesst on one surface of both the bearing 
members 20 and 21, a plurality of recessed parts for 
storing the lubricating oil are formed. 
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(2 2, 3 3) lC£*$ft£U>^tttf)f4*£ (1 
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y, f-ne>co^7'j>^*Esrs^:it(o^^-^^ 
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[0 0 0 5] 
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mmm] jut, hsicj:u^w« 

[0 0 0 7] HI <£1\UB7I4*56W<7)»1 RfiEffJSS 
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3-3&Ift®B, H4l45i;7;H4SE»«0»«B, B 
5l4Bl05-5||©iBB, B6I4B1 <D6-6&®B 
B. B7i4B6(D7-7ttKBBT**. 
[0 0 0 8] 5ferB 1 KttESSKRSXtt 
14, f4t5a?4EftaSS<!:L/T03£§aS<Df4«a?4E 
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sojewfiaaE^-^Mt^ aiitoftsfsi£>t>ic(4e 

Ea^ft^^£||^iIIE^ICI4KE»^«:«nil««» 
tti 1 * ft&tflca»OftBfiI«*lcB»Ettta*^ 
3£fiffia£4>(CI4fiEad:ft«^fl««»Bl 2«*U 

[0 0 0 9] JWRa»E#>^Ptt, A*J*+1 3£<1 
*tSa«B*tUTOA*llll14t, COATlKfAl 
4<0rtBBlC*-^7U>^1 5£^UTfi*tlfi]*E§ 
ttC3»4tl*#>7->U>5M 6<h, "J > 

fciawwiw >y*> y i 7 -ic«i*mi 

#>7«tE1 9£> CO#>^fi1 9 'J > 

yi 6on«tB«-r*fi8h^-*>i*«o. *+it* 
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X hWSSPtt 2 0 , jWHRStl*. C(077^ hli^SP 
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[0 0 13] *«:B4€:flf-ttT#SaUT, 1 

**7v7;niisatt2 1 1 tfiftnztiz. zn^isj 
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i 9tecfc^5xn*affltt2o«B, &btfic7K>7 

«4«*;u^2 2 fc J:tX^^^ hHSSm 2 0 Z Hlcflft 

[0 0 16] C©J;5&;ifftf>^PlCfcOTI4. 
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«±T11 ©S^lcEBSti^t-^^U >^2 7<h, 
tt*-* -> u 2 7 ic*<*)|5]g«!l§£Sfc<fc 5 lew* 

*$nsaao : E-^y7>v^2 9-<t. ft*-*;/ 
7>^t 2 9-o»«tai«*-it*t-^»e3 oi, 

*7*h«gffltt2 0 2 fc«fctf5y7-MMM»t2 1 2 

^3 3<h, Kt-^«tS*;U^3 3(Ofi^$ilT>r 
—>>^4 4(CHSSh*t-**ttR7>*3 4<t£>b 
tI$£ft3o BDbTX7^ht4fiffltt2 0i I4«E*> 

^picfei«x7^msaw2 o, choice/** 

ft> 5v7;Hl»«Btt2 1 2 (4te/±tf ^Plcfclt^ 

[0 0 1 8) SIEi-^y'J >^?L2 8-l4;4E#>? 
Plcfcl*5#>^i/y >^7Li 7 ••■<!: H»<0«Bffl^ 

-*->y >^2 7ic»K5nSo Sfciisicisir*-** 

-?£UJ5tM/^3 3fcJ:c; ; E-^«4ffi7>* 3 4 (OWfi 
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[0 0 2 0] S6lCt-**MS3 0ICI4, /Wa^e-* 

3 7can«tiT^*#-;wai;«i3 8^^$nr 
fey, /w;he-*3 7oftRicjtUT*-;WatR« 

3 8^ : E-^*>'J>^2 7 0tt»*|fi|lcatfi^»|-r*C 
tlCfclJ, *-**MK3 0*t-^->y>^2 7Q«& 

«»ttBtop*Th5-*>Mi»0i *toyic@»itL 
2 7©@g|C#l^-^^>y+ 2 9-taa»€4 

*TKBfe«k«jiMifTBe«iyfi$i**ct*T#*. 
[0021] #>^->y>^i efeWt-^y'j^ 
2 7 basic— »ice*$nx > y >^7n * * b 

dtrsfcoTfty, c©->y>^Dy^Bicii, 

0**)I4 4 1 fcJ:tf»i4 2#--ttlcRttStt*. -rat) 
6y»J >^ay^BlC*5C«*-^->y >^2 7^ 
-*IME3 0ic»rtt-*^©t*»*6lh*|»4 1 * 

-*ic£r<**w g3Evy>^P7^Bicfci*§*> 
^>y>^i 6<D#>^«tsi 9 ic»iRi-r*ffl»©*^ 

«^6WEas^»4 1 fcHMlcOTIM 2#H*IC3«R 

[0 0 2 2] «j4 2!4#>y«fil 9«ii-r*t)©T 
*y^ M4 2*5itf#>^»«l 9r B 1lC(47>^a^^ 

>t^^ m-j\,*7V>#4 3^R*n*. 

[0 0 2 3] £B^»4 1 (4, *-*1ffiZ 0, t-^ft 
«*;U^3 3fc<fc£PE-^£»J£7>;b 3 4 «fc 

SfcKtfTfey, t-*»K7>* 3 4<ty ^ifi^iRi^ 
*«Tm*iH4 1 l:liiH^^yn^7 h 4 6^H£$ti 
^Ac : e-^$4*J57>^ 3 4 <h£fc^lA4 1 <tcorBllC(4 
7>+'a^3>^^ h*-;^7y >^4 7^g$n 

[0 0 2 4] ->y>^Py^BICI4, ttgaB4 8€ 
»*-J"**iC>?L4 9^\ M4 2fl6<l:tfffi*lM4 1 ^® 
iiOT|§!«ilcRlte)tlTfcy» +WL4 9 

[0025] #>y->y >^'i 6o#>^->y >y?Li 

7-»tt-^->y >^2 7©t-^yU >^?L2 8- 
ffilC(4AS9«»Kl 1 €:l§|iC»fcaia-r*^a«tt>4» 
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^P^B^O&llCfl^n*, ££*W§§tt;4&1 2 
it, *>^>'J>y?U 7-gffc<t^-^viJ>y?L 

2a<h, *>y*>y>^?l1 7-p^ e fc^-^f>i J> 

OaWT'^E-* *> y >^?L 2 8 - iCMJlCflfS UT-> "J 
>&7Q y$B <DHm ICRW 6*1* £ 1 1> ICWEWKH 
SP5 2 alC^aicXft«»Bt(DflSIICg«5 2 b-fc* % 
i' i J>#7ny*B<Dft®lZZ?tt\1'$tlZ > Vy?fts 

3 -csaics 5 c <t ic <t y «/ss*i*. 

[0 0 2 7] H5feJ:tXH6tflf-frT#lll/T. 

vy>yi 6o#>^>y>y?Li 7-Btt-^->y 

>^2 7 'J >y?L2 8-t¥£<OHlCfcl**v/ 

tti 2DBo*«mk a&tficy>y*5 3*»w«ic 

S<0»1 fcJ:C«S2#?L5 7-, 5 8- #K(*6*l*. 
L^feS l #?L5 7-li*>^>y 7-Sfl|c 
EM£*U l?5 2#?L5 8-|«-^->y>^JL2 8-B 

t o o 2 8 ] m&m i 5 7 - utx ?-)i,m<om 1 
»e*6 i -ai, «&mc«2#n.5 6-ichmixa 

7-*fi!<D*2#E#6 2» ^n^tlffiiftSfifcK^ 
£*l*„ ^-UT, «1»E#6 1 -.©^3BlCtt-€-*i6© 
SI1#E#6 1-eHfcMlfl«4l6 £Ac!g2# 
E#6 2-©^ttfC(«n&6 2-«HOM2flibll6 

^n-en?K-;u^7y^6 5, 6 6^ut«s 

S*i*. Ua>fcSfS 1 #E# 6 1 -"®*MSSBM*S 1 
6 3 tHH>B8«<0»l &%m6 7|C<tyfflS(CSe$ 
*l> £AclfI2#E#6 2 ---0ftttffi(*«2fli6R6 4 £ 
ft<6Hftlcft*£ 2 SfiMli 6 8 rccfc y C£ICWt£ft 

*o 

[ 0 0 2 9 ] m 1 flAtt 6 3 itAfimU 1 4 IC-ftlCfS 

1*6*1* t>o-c*u, b 5 ic^-r «fc5tfifflh^-5j-> 

I4«Oi JC»oT->y >^7Q 7^ B 6 

3U . ««*«.£>UTEE**l*. 2 finite Ait 

•>y >^*;U^3 5lCilR$*i*t)fl5T*y, @6T'^ 

•r^exc h^-^->$4^0r ic»oTS/y>^py^ 

B0*i&*>6HJHEe«e 1 *fl*0iifcUTE»**l*. 
[0 0 3 0] CCTB1#E#6 1 OfWBlCOUTIMI 

1 j > ^' y p 7 * b <t co F B ii c ffi « m $2 # it c 3 , § m 1 

tfE#6 Hi, $1 fobs 6 3lC£iJ3n #JL5 7lcfc 
OTfii&S* . 02teCDffigS£*hP~££UTtf>7 

ORttB1i«DTtt, Si »E*6 1 l*BuErttffiH«£ 



Kl 2lc^ii1"^<!:<!:t)!CF , 9^UItt;4ESl 1 £*illc 
U t*ilCcfcUi!tajSS«t>0*>^5>yt 1 8ICJ: 
y#>^5/y>^jLi 7fr6»Mttttttl 2M£»;4 

1 #E#6 1 liB5IS^^£[gffli|^^®jUT, J*«r*# 
>y>U>^?Ll 7€rtgjgtttt&i ){Z&&tZ>t£ 

t>^zftmmmm^ 2t*sicu **iicj:yi»AfTS 

W>^7>yt1 8lc<fcyAj9«R;feBl 1*6 
#>^>y>y?Ll 7 CfH»{**«AS*l*. 
[0 0 3 1 ] ^Acg 2 5^E^ 6 2 ©fWBC WTWHf 

^0Cr*i, ft»2#E#6 2li, »2fiiiC>Nl6 4rc 
<tyfB2#?L5 8lCfct\Tfl^a« 1 ©2fi©E«t*A 

h a- ^ t ur > y >y y p y ^ b » firt mum. 

*5J:tf^*tt«IH*aa»S*i*. rfnLTB6lc^-rj: 
PIC, »5€-^M©iBa«ExTll J£2#E#6 

2ismiisrt^fig(ii$:^iftu, »asr*t-#->y >^ 

?L2 8«r^«W«»Bi 2lCg&-r*£<!:fc|c§^-* 
•>y>^?L2 8*5<fctfrtJH«tt;4Bl lHI€7iilCU 
■t*ilc<fcy^«3H«aKl 2*6^flS?7S^(D : E-^y 
7>v*2 9OT-^y'J >y?L2 8 icKEODfrBijft* 

etta**i*. s^iftfft-^MoiRiiaiash-cji, « 

2 5^E^f6 2limiE^^fiS<»J^^SiL, «^*t- 

**>y>yft2 8*rtH*tt»Bi i ic*ii-r*ttfe 

lcKt-^->y>yjL2 8 6J:^JHaittaBl 2IB« 
^illCb, **lfCfcyiR|B?7S*(D : E-^^7>^^2 
9©*-*->y>5TJL2 8»6AmtyiRi 2^» 
a^UHBSA*. 
[0 0 3 2] KUT, *> l J>?7Uy2B\t, X>7 

T#>^»t5l 9*6SI**R»h;P^t % Wy'J 

>?2 7 &mmnmoiE-?y5>i;+ 2 9^^lt^e 

-^$4^3 0*6a(**E»h^tC[)fD(c<fc-DTag 

S*U ^(OlEl^h;U^(i£iJ^$4 4 1 0£ii*7XyP<r'y h 

4 6*6**7^*1*. 

[0 0 3 3] COig^, A*1@$41 4 IC«-r^ai^$4 4 
1 OSiStttt. {^iii:b=l + (ftE^-^MCDgg/ 
;4E/-H>yPC0§M) T^6*l*. Lfcjd^T, ;4E 
t-^M©8M*»*6BE*lilcRpL*itf 1 KSit« l 
*»6***S/j:«STKA*c<!:Af-C**. Ufrfc/ * 
0;4E : E-^MO§a(i : E-^y5>-» 29(0^hP 
"^lc«fcyjfcSS*i*©T, ^-^14*5 3 0*B3HftB 
*6**««ffiBST«l»*l**ci:icJ:yBiSJt* 1 
*6«*ffl*T»S»(c»J8M-*c:t*-c**. 
[ 0 0 3 4] B7€flHtT#BBl,T v ->y >^7p«^ 
B(D>f«»icteOT, ii^isjicAc<b^fi'i 2 oar 00) 
WIBHt*l*fcttli-c, ffl5lcB}$-r*Sll ^t7L5 7, 

5 7|Btt6tflC*2#?L5 8. 5 8FBl(Cli, ^77^ 

6 9-*<->y >#70y9BOtktli£sp¥itll7fa\ZfrO 
ft®m#&K} 2 09KttE9«5 2 at««*«t5(CLT 
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>? Bo»ie»a»ic(i, s*wic#ttic«j«4nT^4 
^77^69 asicis^f 3 oojga 

?L 7 0 'J >^yn y#B Oimt¥a\z UT@S 
flSBHttBCSRSftS. *fc->y>y^Py^BC 
It. rt«*rtH«tt?4tti i CBP St** tit> 
t U 5 3 TBJS $ ftS cfc 7 IC UT¥?£*fi lc$$ 

s it t> icsij!b^}i®)?l 7 o -etttn« 3 o^iiaa 7 

«*7 2-i#RttSftS 0 
[0 0 3 5] 05y*#6 9-0-*BlCtt, 

□ 7 * b ic6(*«t > y >y 2 7 eBeffrr*ttfHft 

*3 3 4(Cli, ->y>^Qy^BOW»*|pIlC»^T 
»»FTIIIft»ftl*7 4*3£*$tlTfey, C©»ftH7 
4 ©-«Ctt#-^*C7 'J >^ 7 5 **M,TWHI 7 3 
«fXttdn«. $6lCgf^W7 4^ffe«lC(i, y'J>y 

yp^B <&H»ti*«ar *tt»£«t-s t t 1> icb 
*L/toi^7yf-uA-oa^icjfei;TEi»-r«iHi»tt 
7 6*««ssn*. 

[0 0 3 6] C©«fc^7 7f#6 9Hl HuIE*^ 

y^L/^-ogftiCcky, neat** 

^*>ttHt, »*7^*>ffiB#&B5<&;6*lcM 
iiUTmiieg&?L7 i ---SJiOftBJHXaBl 2B*a 
il-fS^u/^^ftgt, R*7^*7ft«J&>&S 
6>ICHuiiUTfiuiH^a?L7 1 -fc«fctf^H««;4»1 2 
B*KIf Siifcicsafl.7 I ••■fc.fctfMBWRStt 

[0 0 3 7] StfBl ICfeOT. x'J V^Pu/^BlC 

;U7-<JU*7 7|Cli, >i;g7 8^6*IS#>^7 9TS 
i 4lcRI*Sftfc**8 0lc<fcoTffi»i$ftS. £fcfi 

4 2icii, 4 8rtO)4*naratLr#>^» 

*J51 9«tftl*TI«tBfe«)Olltai?L8 3^*»*n, a 
^«4 1 icii. ffi&a»4 srtoa^iH^iAtlyTt- 
**4K 3 0 ff|lC|BUtT«a3-r§fci«>Ol«ai7L 8 4 

£ft£o 

[0 0 3 8] tC5t, ->y>^Py^B©"fiiD?L4 
9rtlCttR«*5 1 jMEAStl, R«(*5 1t5/y>y 
:/Py*B£0Biei*. ABBtf&Bi uOTB/SSft* 

title ->y>^7py^Bic»ite»*ifcaa»88 
*^UT^Sa«;4Kl 2icacsa«ats;4»8 7# 

;4K4 8£IEB*S<7)£fittS£to<Diia5FL8 9 



[0 0 3 9] RR{*5 1 rtlctt, frBBttttftl 1^6 

mt&m* 8^o#fta©asi[*iB±-r**i fiy* 

#9it. 21-*to%Wtta»-a»8 7 

»&MtaabB4 8^of^ift»o^)ft^Pi±t^^2 5 1 x 

i 2ra*?*w«a»aB8 7tt 
e># icflBft#a» i i raizftizztizmizn 9 3 t# 

[0040] c0*5ft»»Ea»«Baac<j:*t, 

»E#>7Plcfil«#>7tHSi 9fc#>7tHS** 
^2 2 tOBlCtt, ¥WK<0X7Ahti£»*t2 0, fc 
«fctfRB«(D5*7JW*5Mttl2 1 , iMhRStl, ;4E 
t-*Mic*i«^-*8«3 ot*-*«fi7M^3 

3 i<&« lC(isp««(D^7^ httSffitt 2 0 2 £ <£ R 
■«©5y7;HHKW*2 1 i*f^R*tl, *7*hli!i 
ggfltf 2 0 . , 2 0 ,ICtt«ft<0EI«2 3-#»«ZB 
IC, *fc^7;W*S»W2 1 . . 2 1 2 iCttBROU 
SJ2 S-^rt^rBlC-ttl-^nRltfetl*. UfctfoT 
7>*i5a>*£ h^7y>^teJ:tX7v7;U--h* 

ji^7 y>^*Bim ^ftfccDfcotit^st, je# 

^B7»€»^&*a*«tt{b1-5Ct^T€* L^t) 
2 0., 202, 2 1,, 212 ttffittBff 
O(0-CBE*fi< f 4 C i#T£ SCt lCjg0 u 

T»**/j\s<RS«rttT*y, *nicj:yaE#>y 
pij^^iEt-^Mo/hSfcics^-rftct^T* 

So 

[0 0 4 1 ] B8fc<fctfB9(*«2StlSff!l<D;*?;* htt 
fi«M***-rt)©T*y, B8tt^7^HHifi8M*<05F 
BB. B9(*B80 9-9»KBBT*S. 

[0 0 4 2] C(DX5XKtt^a?tt2 0a (7)SS^®IC 

li, istgtt"C*s«*koia»2 4-t. phb©b*t* 

9 6-t, R«zBTasicaat-*RKoia»9 7- 
ttf-tn-ttiRij-sn*. 

[0 0 4 3] COB2*B«CJ:-5t, EHW9 5-, 9 
6-ICB»5**BBUTfl»B©»B*»**Ct#T 
*^H»9 7-lCctyX5^Mlll5a*f 2 0 3 Of^ 
B^©B*BE*SffWlCf * C t So 

[0 0 4 4] B1 Oli»3£ttH0*7*hl*SStt* 
SffeOTfey, C(D77X h«SSP«2 0. (CfcltS 

sBzBicii. «a*«T»*«tt©ia»2 4-t»it 

D3»9 8-, 9 9-A«Rlt&tl, ^ne>CDil9 7 

9 8 -, 9 9-0»Slin*lC|S!*5ICOnTai<BJ« 

[ 0 0 4 5 ] C(0^3H^f5ijlCj:St. M9 8-. 9 
9 • ■ ■ IC A t> fc M*;* € a*C^ Of^ffl Ic «fc U * ^ t -%Sh 
$-eSCtlC<fcy, M9 8-, 9 9-^»b;S 

n ai $ t* , * ft ic «fc 5 7 □ - t 4 > ^ f nm \Z cfc U E^/j: 
»»ftffl^«sctA<-r*s. 



(6) 



2 4 4 6 



[0 0 4 6] ££5v7,Mi!iSeBttlCOl\Tfc. 01 1 
T'^T ? 97 MtiSmi 2 1 , ICRfc©g#T-£-5»S* 
<0D3SP1 0 0-*»»*J:5lcl/Tt)J:<. ££01 2 
T*f7>>7;Hagffltt2 1 . ICrtJgfcPBCfclSiStt© 
;lT39§iaSPl 0 1 -, 1 0 2"-S*4veftlga-foiS 

[0 0 4 7] JUJ:. *£MOJUifl€££L&0f. *K 
Mli±i23iteWcf!R£$tt5fc©T-|«i:<, ft&iS#© 

[004 8] fztz-ii. 5y7;mS«M**5«fcOC^5X 

n&g6M*©o-rnfr-ffi©* iciagn^^it-5>«k 5 ic u 

Tt>«fcO. 
[0 0 4 9] 

[8w©$*m] Ja±<D^pic*swic«fcnif. $4«©a. 

JifcJ:^$4t5*^^& , llciinSitt(D7v ! 7;H45SR«^ 

[@i i « 1 m mm<D® ! AEE*m®&&m<Dt&*m¥ 

[0 2] ^77 h«|gS5tt©¥®0T$>S. 
[0 3] 0 2 © 3 - 3 ^K®0T'*5. 
[04] 5S>7Jmgaitt0$4tRBT»*. 



[05] 01 ©5 -5lgffli®0Tfc5. 
[0 6] 01 ©6-6*Sji«®0T'£5. 
[07] 0 6©7-7«ffii®0T$)S. 
[0 8] m2HSSffi|©^7^ht4SSI?«©¥®0T35 

[0 9] 0 8©9-98Bi®0Tfc5. 

[0i o] nsxmmoxTXbiiiBmtowMuv* 

[011] IMItteW©5x7^Wg8M*©<a«@T* 

[012] m5mmm<D^i>7jm^m<o9immx-$> 
z. 

16 #>7->u>^ 

17 *>^->y >^?L 

18 #>777>V+ 

1 9 ..... . -#>^*MR 

20,~204 *?ahttStftt 

2 1 , ~2 1 5v7;UWSSP« 

2 2 *>yfSHS*-»U^ 

2 7 >^ 

2 8 ^E-^->'J>^?L 

2 9 €-^^7>vV 

3 0 =E-**«fi7M^ 

23, 25, 9 5~1 0 2 C!1SB 

Oi , Ot h5=5j->|M» 

M «*EaaEfH*8BtLTO»5t-^ 




(8) 



MW6-4 2 4 4 6 




(72)gtf% S 

gitf US E rfjft ffl^tf 2-110 



(72)5EW* 

S«**;il*tB»I9-5 
(72)S6W* SB e 

Stt&RA fflrUft Ba^Sftl 59- 1 -204 
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